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An Extra Lung for A Man 
HAVING TROUBLE BREATHING 


The amount of work a man can do goes down when 
foul air comes in or the heat goes up. Are you giving 
your workers the equipment that will keep them effi- 
cient even when working in hot or noxious fumes ? 

Many concerns regard Coppus Blowers as “pro- 
duction tools” as well as “safety equipment”. They 
help men to do more work and better work. 

You can find in the Coppus 
line the right blower or ex- 
hauster for each “bad spot’’— or 
perhaps one type will handle a 
variety of jobs. In addition to 
man-cooling and removing 
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fumes from confined places, Coppus Blowers are used 
for cooling and drying materials and equipment. 
They are portable ... efficient... built to Coppus 
“Blue Ribbon” standards of construction and 
workmanship in order to withstand severe usage, 
Check and mail the coupon for specific information, 
Address Coppus Engineering Corp., 207 Park Ave., 
Worcester 2, Mass. Sales Offices 
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ON THE COVER 


OLUMBIA RIVER water impound- 

ed by Grand Coulee Dam will be 
pumped to a storage reservoir on higher 
ground to the east and then distributed 
through a canal system for the irrigation 
of farmland. One section of the Main 
Canal will be the $3,000,000, two-mile- 
long Davis Tunnel. Our cover picture 
shows what workers in the upstream end 
of the bore see when they emerge. On 
the far side of the 1000-foot coulee, 
which the water will cross in a siphon, 
the largest walking dragline ever used in 
the Pacific Northwest is excavating 
basalt along the canal line. 


IN THIS ISSUE 


NLY a few outstanding improve- 
ments in the blast furnace and its 
operation have been made during the 


six centuries this basic iron-making ap- 


paratus has been in use. Our first article 
tells of a development that may add to 
this limited list. It concerns a change in 
the blowing technique that increases a 
furnace’s output of iron while reducing 
the cost per ton. After a year of experi- 
menting under the new procedure, Re- 
public Steel Corporation thinks so well 
of it that it plans to convert other fur- 
naces to operate on the same principle. 


ECENT developments in plastics 

manufacture and fabrication have 
given industry and the arts new and 
highly adaptable materials that are re- 
placing or supplementing metals in many 
applications. In From Music to Plastics 
(page 167), the story is told of a plastics 
firm that got its start in an unusual way. 
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Teaching the Blast Furnace 


New Tricks 
4 ¥. Vivian 


[= PROMISE of a greater pro- 
duction of iron at reduced cost 
per ton with relatively slight 
changes in existing equipment is con- 
tained in a report by the Republic Steel 
Corporation on tests of a new method of 


operating blast furnaces. Known as 
“pressure blowing,” the technique is 
based on an increase in blowing-air 
pressure above the level now considered 
normal, but with the pressure drop in 
the furnace kept about the same as under 
conventional procedure by throttling 
at the top to raise the discharge pres- 
sure of the gases. 

Republic, in collaboration with Arthur 
D. Little, Inc., licensor of the process, 
has operated two furnaces under the 
revised conditions during the past year. 
The furnaces have produced 11-20 per- 
cent more iron than before and used 12 
percent less coke per ton. In addition, 
the quality of the iron has been improved 
metallurgically, the furnaces have oper- 
ated smoother, and other benefits have 
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been noted. Republic plans to convert 
several more furnaces to pressure blow- 
ing, and all other major steel companies 
are watching the development closely. 
When it is considered that the nation 
produces some 66 million tons of iron 
annually and that the indicated saving 
by the new process is more than $1 per 
ton, the significance of the development 
is apparent. 

To explain why the new system gives 
favorable results, it is necessary to con- 
sider briefly how a blast furnace func- 
tions. Iron ore, coke, and limestone are 
fed in at the top and compressed air is 
forced in at the bottom. The quantities 
of solid materials needed to produce a 
ton of iron vary with their metallurgical 
and physical characteristics, especially 
with the iron content of the ore. Assum- 
ing that the latter is 50 percent, the 
charge will be made up roughly of 4000 
pounds of ore, 1600 pounds of coke, and 
900 pounds of limestone—a total of 
around 6500 pounds. The air require- 
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ment will be approximately 8000 po 
or 1500 pounds more than the total 
the three other components. 4 
Introduced through tubes, or tuyé 
arranged around the base of the furnat 
the air supports combustion of the ¢ 
to furnish the heat needed to melt t 
ore and convert its iron-oxide cont 
into iron metal. Oxygen from the} 
first combines with carbon from | 
coke to form carbon dioxide, and almé 
immediately the latter combines Wi 
more carbon to make carbon-monox 
gas. The latter “‘reduces” the iron’om 
in the ore. The limestone, which act 
a flux, is decomposed by the heat 
calcium oxide and carbon dioxide. 
of the latter unites with carbon to f@ 
carbon monoxide, while the calcil 
oxide combines with the silica and alut 
na of the iron ore and ash of the @ 
to make slag. Molten iron and slag! 
drawn off at the bottom, the slag f0 
ing on top of the iron because it is light 
In general, the amount of iron 
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can be produced in a furnace of a given 
size depends upon the volume of air 
that can be blown. Increasing the air 
supply permits burning more coke and 
smelting more ore. It might appear, 
then, that greater output necessitates 
only putting in more air, which can be 
done readily by raising the blast pres- 
sure. However, it is not so simple as 
that. 

The full reducing effect of the gas can 
be obtained only if it mixes intimately 
with the ore, coke, and limestone. Blast 
pressures normally used differ among in- 
dividual furnaces, but the average for 
the country is probably around 2114 
psi. The top pressure—the pressure at 
which the gases are discharged from the 
furnace—is usually about 2 psi., or just 
sufficient to carry them through clean- 
ing equipment and on to the locations 
where they serve as fuel. If the blast 


pressure is increased abnormally and the 
top pressure remains unchanged the 
gases pass through the furnace at higher 
velocity. At this increased speed they 
have a tendency to “channel” upward 
through the charge, by-passing some of it 
and failing to perform their important 
reducing function. Also,'they carry ex- 
cessive quantities of fine materials out 
of the stack in the form of flue dust. 
However, by operating a furnace at a 
higher-than-normal top pressure, it is 
possible to raise the blast pressure pro- 
portionately without imparting to the 
gases a velocity that will promote 
channeling, with its attendant un- 
desirable and wasteful effects. Although 
the pressure drop through the furnace 
is not increased, the total internal pres- 
sure is higher than under conventional 
operating procedure. Obviously, then, 
the volume of gases in the furnace and 
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IRON SMELTING THROUGH 
THE AGES 


The earliest smelters of iron ores ob- 
. tained their blast air from bellows. The 
apparatus pictured in the center was 
used by Asiatic craftsmen. The oper- 
ator shifted his weight alternately from 
one foot to the other, the bamboo rods 
and their connecting links serving to 
raise the bellows after they had been 
depressed. One of the first stack-type 
blast furnaces is shown at the left. It 
was bellows-blown, and its fuel was 
charcoal prepared by burning wood 
in earth-covered mounds such as the 
one seen in the background. The 
earliest automatic blower was the 
“trompe,” illustrated above. Air en- 
trained in a column of falling water 
was compressed to 2 or 3 psi. and then 
directed through a tuyere into the 
adjacent furnace. Early American 
blast ces were built against 
steep hillsides so that they could be 
readily charged with ore, coke, and 
limestone from the top (upper-left). 


























HIGH-PRESSURE-BLAST LABORATORY 


One of two Republic Steel Corporation blast furnaces that have been operated 
for a year under blast pressures ranging up to 30 psi. and top pressures up to 12 
psi. This one is No. 5 Furnace at Cleveland. It is almost 109 feet high, has a 


hearth diameter of 27 feet, and a working volume of 44,346 cubic feet. 


Blast 


air is fed into it through eighteen tuyeres arranged around its base. 


the volume of blast air blown can be 
increased. The greater air supply feeds 
in additional oxygen, which burns more 
coke and smelts more iron. 

Comparatively minor changes are 
required in an existing furnace to permit 
operating it under higher pressure. A 
throttle valve with suitable control ap- 
paratus is needed to regulate the top 
pressure, some alterations have to be 
made in the bell and hopper through 
which solid materials are charged, and 
the primary gas-cleaning equipment has 
to be modified so that it will function at 
the greater top pressure. These changes, 
and other smaller ones, can be made in 
a few days and at a cost ranging from 
$70,000 to $150,000. Ifnewturboblowers 
have to be purchased to meet the altered 
blast-air conditions, the conversion ex- 
pense may go as high as $1,500,000, but 
even this is relatively small compared 
with the sum of $6,000,000 required to 
build a modern 1200-ton-per-day fur- 
nace. 

Patents on this method of blast-fur- 
nace operation are held by Arthur D. 
Little, Inc., an industrial and chemical 
engineering firm of Cambridge, Mass., 
which is prepared to grant licenses to all 
steel companies desiring them. The 
patents were originally granted to Julian 
M. Avery, now a New York consulting 
engineer, who assigned them to Arthur 
D. Little, Inc. He became interested in 
the problem in a rather unusual and 
incidental way while directing some 
metallurgical operations in Norway for 
the Union Carbide & Carbon Corpora- 
tion. To utilize surplus power, it was 
decided to smelt iron ores in electric 
furnaces. After this work had been un- 
derway for some time, Mr. Avery began 
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wondering how their efficiency com- 
pared with that of conventional blast 
furnaces. In attempting to determine 
this point, he strayed along a bypath of 
research that eventually led to the top- 
pressure theory. Afterward he became 
identified with the Little group, where 
his investigations were continued. His 
former employer, Union Carbide & 
Carbon Corporation, owns the foreign 
rights to the use of the process. 

Mr. Avery began his work in 1936, and 
by the time the United States became 
involved in the war his theories were 
pretty well crystallized. Once we were 
in the conflict, demands upon American 
producers of. war matériel increased 
tremendously, and it was evident that 
they could not be met unless basic iron 
could be made at a much accelerated 
rate. The Government became inter- 
ested in pressure blowing because it 
seemingly offered a way by which the 
iron output could be considerably aug- 
mented without expensive and time-con- 
suming expansion of existing blast-fur- 
nace facilities. 

It was therefore decided to try out 
the method under full-scale operating 
conditions, and the War Metallurgy 
Committee. selected Republic Steel 
Corporation’s No. 5 furnace at Cleve- 
land, Ohio, for that purpose. This fur- 
nace, which was built during the early 
war period by the Defense Plant .Cor- 
poration, has a hearth diameter of 27 
feet and a rated capacity of 1275 tons 
of iron a day under conventional prac- 
tices. The tests were run for four months 
in 1944 under the direction of Prof. T. L. 
Joseph of the University of Minnesota, 
and were stopped by abnormal erosion 
of the big bell that prevented it from 


sealing properly. 


During this a) 
period, the daily production reached » 
much as 1420 tons, compared with 
maximum of 1170 tons under preyjgy) 
normal-pressure operation and with mi 
change in ores. The volume of air blow, 
was gradually increased from the ugy) 
75,000 cfm. to a peak of 110,000 cf 
and was maintained at more than 100, 
000 cfm. for a duration of two week 
The top pressure ranged as high ag jj 
psi. 
When the mechanical difficulties y 
encountered the furnace was returned 
to normal-pressure operation, and { 
war ended before any additional 
pressure experiments could be carr 
out. With a decline in the demand f 
steel imminent, Republic terminated jj 
lease on the furnace and turned it bag 
to the DPC. However, some of Repu}. 
lic’s personnel had meanwhile been jp. 
trigued by the increase in output reg 
istered during the test period and wanted 
to explore further the possibilities ¢ 
high-pressure blowing. With this 
mind, Republic sought a license from 
Arthur D. Little, Inc., to apply the ney 
method to Republic’s No. 3 furnace at 
Youngstown, Ohio. Permission wa 
granted, and plans were made to convert 
the furnace accordingly. Then, earlyip 
1946, when a national shortage in py 
iron developed, Republic re-leased No. 
5 Cleveland furnace and obtained 4 
license to operate it also under increased 
pressure. 

The Youngstown furnace was blow 
in on June 21, 1946, and the Cleveland 
unit on July 5. During the first month 
the volume and pressure of the blast ait 
were brought up to the previously 
established maximum and held there for 
a few days. They were then increased, 
little by little, with accompanying 
throttling at the furnace tops to raise 
the discharge pressures progressively. 
Both furnaces have since been operating 
under the higher pressures, affording the 
Republic staff and collaborating tedl- 





nicians from the Little organization m § 


opportunity to gather data on the & 
fectiveness of the new scheme. 

At Cleveland; an average daily pi 
duction of 1430 tons of iron has been ob 
tained over periods ranging up to mor 
than a month, representing an increas 
of 260 tons over the 1170-ton average 
under normal-pressure operation. The 
blast pressure has ranged as high as 3 
psi. and the top pressure up to 12 pai 
Compared with the established mair 
mum blast volume of 75,000 cfm., th 
air blown has reached a peak of 120,000 
cfm., which is believed to be the greatest 
volume ever put into a furnace. Through 
out the tests the furnace has been mil 
on a straight “burden” of Lake Superiff 
ores, meaning that no sinter or sct@p 
has been added to “‘sweeten’”’ the charge 
and thereby increase the yield of irom 

The Youngstown furnace, which ® 
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rated at 1120 tons a day but normally 
produced 960 tons, has had an output of 
1180 tons over a period of four months 
under the new conditions. Its burden, 
consisting of Lake Superior ores with 
some sinter to bring the average iron 
content up to 49 percent, has been the 
same as before. The blast pressure has 
exceeded 28 psi. and the top pressure 
9 psi. The volume of air blown has been 
up to 80,000 cfm., as compared with the 
67,000 cfm. maximum under normal- 
pressure operation. 

The coke rate, that is, the quantity of 
coke charged per ton of iron produced, 
decreased at Cleveland from 1750 
pounds (normal) to 1495 pounds during 
one month and to 1635 pounds during 
another, representing a saving ranging 
from 115 to 255 pounds. At Youngstown 
the reduction was from 1705 to 1485 
pounds. At Cleveland, the escaping 
flue dust was weighed. A comparison 
with previous figures shows that it de- 
creased in one period from 215 to 145 
pounds per ton of iron and in another 
from 270 to 170 pounds, or 70 and 100 
pounds, respectively. At Youngstown, 
where it was necessary to make an esti- 
mate, a reduction of from 280 to 240 
pounds was indicated. 

‘In addition to these direct savings, 
there are other benefits. For one thing, 
the decrease in the amount of coke re- 
quired results in an iron of lower sulphur 
content because coke is the principal 
source of sulphur in a blast furnace. A 
second advantage is smoother furnace 
operation. Under conventional practice, 
as has been noted, an increase in the 
volume of air blown increases the pres- 
sure drop in a furnace and causes hang- 
ing and slipping of the charge, producing 
a“rough”’ furnace. By the new method, 
as we have seen, higher blast pressure 
does not increase the pressure drop. As 
a matter of fact, it has been found that 
when the top pressure is raised, it is not 
always necessary to raise the blast pres- 
sure a like amount. For example, to 
operate at a top pressure of 10 psi., or 
8 pounds above normal, the blast pres- 
sure needs to be increased by from 6 to 
9 psi., depending upon conditions. ‘This 
means that for a good part of the time 
the pressure drop is actually lessened 
instead of increased. As this causes a 
reduction in the velocity of the gases 
passing through the furnace, the oper- 
ating characteristics are improved. 

Savings of as much as $1.30 a ton in 
the cost of producing iron have been 
realized during the Cleveland and 
Youngstown tests. Most of this econo- 
my is attributable to the cut in coke 
consumption, a fact that has special 
Significance in view of the rapidly dimi- 
nishing supplies of high-quality coking 
coal. A large blast furnace uses about 
1000 tons of coke daily, and inferior 
grades contain impurities. that must be 
Temoved at some expense. Coke con- 
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servation is therefore an important item. 

The demonstrated capacity of the new 
technique to reduce flue dust is like- 
wise of considerable value because the 
imminent exhaustion of high-grade Lake 
Superior iron ores will leave a large per- 
centage of our steel producers dependent 
upon lower-grade ores that are unusable 
as mined. To raise their iron content 
they must be concentrated, and this 
involves grinding. Heretofore it has been 
considered necessary to agglomerate the 
concentrate to permit smelting without 
high losses in flue dust, and no good way 
has been found to do this economically. 
In reporting on the Republic tests before 
the Iron and Steel Institute at New York 
in May, J.H. Slater, assistant manager 
of the corporation’s Cleveland district, 
said, “‘All blast furnace men should pon- 
der the effect that pressure operation, 
with its demonstrated control of flue 
dust production, will have on the utiliza- 
tion of fine ores and ore concentrates in 
the blast furnace. Pressure operation 
may well alter many of our ideas with 
respect to ore beneficiation.” 

The demand the new method promises 
to create for turboblowers that can sup- 
ply large volumes of air at high pressure 
is, in reality, only a further manifesta- 
tion of a trend that began with the out- 
break of World War II. Thirty years 
ago, when American steel production 
mounted sharply to meet the require- 
ments of World War I, the largest 
blowers available had capacities . of 
50,000 to 60,000 cfm. at pressures of 30 
psi. Expansjon of steelmaking facilities 
continued during the lush postwar era, 
with maximum blower sizes keeping 
pretty well within these limits. Few 
blowers were manufactured during the 
1930 depression decade, but the prewar 





industrial revival that began about ten 
years ago ushered in a period of unprec- 
edented steel tonnages that greatly 
stimulated the demand for blowers. 
Once we were in the war, these sources 
of ‘‘wind,’’ as steel men call blast air, — 
became vital equipment, and the War 
Production Board took steps to insure 
an unfailing supply for steel plants not 
only in this country but also in some of 
the nations with which we were allied. 
To this end, it delegated the job of 
building all blast-furnace blowers to 
Ingersoll-Rand Company, which had 
long maintained leadership in this field. 
To accelerate production, a great many 
blowers were made of one standard size 
that would meet the conditions in mest 
plants. This machine was designed to 
deliver 90,000 cfm. of air at 30 psi.— 
enough, plus some reserve, to serve the 
new blast furnaces, most of which were 
rated at 1000 or more tons of iron daily. 
Many blowers of other sizes were also 
constructed, and some of them were of 
unprecedented capacity. Eleven units, 
each of which can supply 125,000 cfm. 
at 30 psi. pressure, were sent to Russia. 
Reports on their service conditions have 
been meager, but it is believed that they 
are being operated within the range of 
90,000 to 100,000 cfm. One of the same 
size was furnished for use in the Birming- 
ham, Ala., district. The ores there are 
more ‘“‘sticky”’ than the Lake Superior 
variety and tend to bridge in the blast 
furnace. To overcome this, blast pres- 
sures are maintained at a higher level 
than the average of 211% psi. previously 
given for the country, and they some- 
times reach up to 30 psi. Top pressures, 
however, are essentially the same as 
elsewhere. New wartime steel plants 


were built at Geneva, Utah, and Fon- 


TURBOBLOWERS AT CLEVELAND 


Put in during the war period, each of these two machines will deliver 90,000 
cfm. of air at a pressure of 30 psi. Each consists of a 4-stage blower driven by a 
12-stage, 10,000-hp. steam turbine. To provide the higher volumes and pressures 
needed under the new technique, the two units are operated in series, with an 


intercooler between them. 





tana, Calif., and as it was not known 
how the ores and other charge compo- 
nents would behave in the blast furnaces, 
blowers with ample reserve volume and 
pressure were ordered. Those at Geneva 
’ deliver 95,000 cfm. at 35 psi. The two 
units at Fontana deliver 100,000 cfm., 
one at 35 psi. pressure and the other at 
30 psi. 

For use in the Republic tests there was 
available at Youngstown an Ingersoll- 
Rand blower of 90,000 cfm. capacity at 
35 psi. pressure. At Cleveland, the re- 
quired volume and pressure are being 
obtained by operating in series two of 
the “standard” wartime units with a 
90,000-cfm. and 30-psi. rating and with 
an intercooler between them. 

Encouraged by the savings and bene- 
fits thus far obtained, Republic will 
proceed with its research. To permit 
increasing the blast pressure above the 
limits of the existing equipment, the 
corporation has ordered from Ingersoll- 
Rand Company two turboblowers that 
will be capable of delivering 125,000 
cfm. of air at 40 psi. pressure. The 
largest of their type ever to be built, 
these machines will each push 6900 tons 
of air into a blast furnace in a day. In 
addition, Republic is purchasing another 
I-R blower with a volume and pressure 
of 90,000 cfm. and 35 psi., respectively, 
for its Buffalo plant. 

Concerning the possibility of greater 
production economies in the realm of 
still higher pressures yet to be explored, 
Mr. Slater wrote in the paper previously 
referred to: ‘“The fact that iron produc- 
tion in the blast furnace increases as a 
direct function of the wind blown makes 
it clear that pressure operation offers 
the opportunity of greatly increased 
iron tonnages as blower sizes are en- 
larged. Thus, the increases of 11-20 per- 
cent in iron output thus far achieved will 





J. H. SLATER 
Assistant manager of the Republic 
Steel Corporation’s Cleveland district 
and director of the experiments in 
high-pressure blast-furnace operation 
now underway. 
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BLAST-FURNACE ALTERATIONS 


Diagram showing the principal changes that are required in a blast furnace and 
its accessories to permit operating at high pressure. 


be small compared with that possible as 
new 125,000 cfm. blowers now on order 
are received.”’ 

In this connection it is pertinent to 
note that Mr. Avery’s original con- 
ception of the new method was to oper- 
ate furnaces under a pressure of several 
atmospheres. The practical effects of 
these higher levels are yet to be as- 
certained, but it is conceivable that the 
blast furnace of the future may be a 
relatively small, high-pressure vessel 
into which ore, coke, and limestone will 
be charged in a continuous stream in- 
stead of intermittently, as is now done. 

This promise of greater iron produc- 
tion per furnace is especially important 
just now because of the relationship it 
bears to other matters. Ordinarily, blast- 
furnace iron is combined with an equal 
amount of scrap iron or scrap steel to 
make steel in open-hearth furnaces. 
However, there is a current scrap short- 
age that has caused its price to soar. If 
the output of blast furnaces can be aug- 
mented, then less scrap will be required. 
Recent experiments indicate that open- 
hearth steel production can be increased 
by fortifying the oxygen content of the 
combustion air; and with the advent of 
less expensive processes for making 
oxygen, this gas may be extensively used 
for that purpose in the near future. In 
that event, there would be need for 
more pig iron than blast furnaces can 
currently supply. All these develop- 
ments are, of course, largely contingent 
upon the continuation of the present 
high industrial demand for steel. 

A potential beneficiary of the new 
blast-furnace technique is the iron- 
founding industry, which is dependent 
upon steel plants for its supply of pig 
iron. Ten percent of the output of blast 
furnaces normally goes into cast-iron 





products, many of which are badly 
needed today for additional housing, 
However, because so much of the iron 
now goes to the open hearths for making 
steel, the foundries are hard pressed to 
get all they require. Greater iron pro- 
duction would solve their problem. 
The high-pressure technique may tum 


out to be one of the few important im | 


provements in the blast furnace since 
that basic apparatus was introduced 
six centuries ago. The blast furnace 
originated in the Rhine provinces of 
Europe in the fourteenth century as an 
outgrowth of earlier equipment. It used 
charcoal for fuel, and its first increase in 
efficiency came with the substitution of 
coke. Little further betterment in its 
performance was registered until 1829, 
when J. B. Nielson discovered that fuel 
consumption could be reduced greatly 
by heating the blast air. Another im 
provement was the sealing of the furnace 
top and the utilization of the discharge 
gases, which had been wasted. In this 
connection it has been suggested that 
it may be possible under high top-pre 
sure operation to recover substantial 
quantities of power from the discharge 
gases. 

The fina] noteworthy blast-furnace 
development was the introduction of 
compact, high-speed turboblowers to tf 
place the ponderous reciprocating blow 
ing engines that were in common us 
even as late as the turn of the century 
Aside from these things, the only signif 
icant change has been’a marked i 
crease in the size of blast furnaces. Just 
how recently this transpired may bt 
judged from the following passage in# 
textbook on iron and steel published # 
1918: “Ninety feet is the most economik 
cal height of furnace, and the best mul 
is a daily output of 400 tons of iron.” © 
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The Story of Arnold Brilhart, Ltd., a Business 


Founded on a Pet Peeve of Saxophone Players _ 


ers were not fussy about the mouth- 

pieces of their instruments, the plas- 
tics manufacturing firm of Arnold Bril- 
hart, Ltd., would not be in existence. In 
fact, it would never have come into be- 
ing had not Arnold Brilhart himself been 
one of the fussiest of these musicians. 
As things are, the company is turning 
out each year some $300,000 worth of 
precision-built plastic mouthpieces and 
accessories, but these articles now make 
up only about a fifth of its total produc- 
tion. The techniques that were developed 
in learning how to make mouthpieces 
have been applied to manufacturing 
other plastic articles, and their number 
and volume are growing all the while. 
Some of these products are Brilhart- 
designed and owned, while the rest are 
made on a custom basis for a select list 
of clients. The story of how this all came 
about is‘a romantic business tale that 
rivals the creations of the Hollywood 
scenarists. 

In 1939, Arnold Brilhart, then 36, 
Was recognized as one of the leading 
saxophone players on the nation’s air 
shows. His services were in such demand 
that he was appearing on as many as 
eighteen New York programs a week. 
His earnings averaged more than. $100 a 
day. Like others of his profession, Bril- 
hart was extremely particular about his 
mouthpieces. As an accompanying il- 
lustration shows, the tapered end of this 
element—the end that goes into the 
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mouth-—has a reed on the underside. 
This reed is clamped at its forward end, 
at about the center of the mouthpiece, 
and extends backward under a channel 
between the side rails of the mouthpiece. 
The amount of space between the reed 
and the channel, which.depends upon 
the curvature of the edges of the side 
rails, is very important to a saxophone 
player, but it is a matter of individual 
choice. 

Professional players are proverbial 
shoppers for mouthpieces that will ex- 
actly suit them. For some years follow- 
ing the invention of the saxophone by 
Adolphe Sax the mouthpiece was made 
of brass or wood, but at the time Brilhart 
interested himself in the problem it was 
commonly machined or molded from 
hard rubber. This material has draw- 
backs because it is affected by changes 
in temperature, and even a slight var- 
iation in the curvature referred to is im- 
mediately noticed by a good player. It 
may affect his playing or, in any event, 
he is fearful that it will,and that makes 
him nervous and worrisome. 

This critical contour was one phase of 
the mouthpiece problem that Brilhart 
tackled. The other phase was the reed, 
which has always been a prime annoy- 
ance to saxophone and clarinet players. 
Traditionally used reeds of wood come 
from France, but they seldom suit the 
musician as they are received. He is 
always shaving and scraping the thin 
strip down thinner, or trimming its 


MOUTHPIECES AND REEDS 


Arnold Brilhart started out to make a 
better mouthpiece for his own saxo- 
phone and now finds himself head of a 
concern that manufactures them for a 
fair share of the nation’s woodwind 


players. Five models of his product 
are shown above, left. The one in the 
center is for a clarinet; the others are 
for saxophones. Plastic reeds, designed 
to end the agonies of musicians who 
have always been bedeviled by the 
frailties of wooden reeds, taper to a 
thinness of as little as three-thousandths 
of an inch. To give them the familiar 
feel of natural reeds to the tongue they 
have minute striations. Some players 
bite the upper side of the bit. In the 
Brilhaxt mouthpiece this is made as an 
insert that can be replaced. 


business end, or adjusting its position. 
Even then he seldom gets it just the way 
he wants it. 

An orchestra leader will tell you that 
right up to the time he raises his baton 
for any number, the saxophone and 
clarinet players are invariably tinkering 
with their mouthpieces. Even when a 
player finally becomes satisfied with the 
reed, his worries aren’t over. For this 
thin strip is extremely fragile and isn’t 
protected while on the instrument. One 
careless movement, or a jostle from a 
neighbor, and it may brush against the 
musician’s coat and then all his pain- 
staking pottering has gone for naught. 
Then he starts all over with another reed. 

For years, Brilhart did his share of 
fuming over these things, and then one 
day “he decided to see what he could do 
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BRILHART PRODUCTS 

Examples of distinctive plastic articles, many of which are made in brilliant 
combinations. 1- A bucket that will hold ice cubes in frozen -ondition for 48 } 

2- A mechanical pencil containing six different-colored leads, any one of whi 
can be selected by turning the clip to a like-colored dot on the barrel. 3- Ay 
colored lamp with a body built of plastic rods and a base of laminated wood | 
An adjustable book rest for reading in bed. 5- Nonbreakable file handles,” 
Canisters for storing flour, sugar, etc., in the kitchen. These products are may 
ed by the Ross-Frederick Corporation, a subsidiary that was formed so the Brilh 
name, well known among musicians, could be identified exclusively with @ 
mouthpieces of woodwind instruments. 


























THE CRITICAL CURVE 


A Brilhart saxophone mouthpiece in the position it assumes when the instrument 
is being played. The contour of the left underside is of vital importance, as it de- 
termines the spacing between that surface and the white plastic reed. By finding 
a material that retains the curve under varying temperature conditions Brilhart 
laid the foundation of the business he now heads. Mouthpieces with ten varia- 
tions of this curve are available and, in combination with plastic reeds of differing 
thicknesses, afford musicians a wide range of choice. Each bears a serial number 
and is registered in the owner's name, thus simplifying the ordering of duplicates. 
The company has a display room in a New York City building that is frequented 
by musicians where they can try out different mouthpieces and reeds until they 


find exactly what they want. 


to improve the situation. Pondering 
the problems involved, he thought they 
might be solved with modern plastics. 
He was aware of the advances made in 
the plastics field, but he had no special 
knowledge of that industry. Neither had 
he any technical education or training. 
Nevertheless, he began gathering in- 
formation wherever he could and set up 


FINISHING MOUTHPIECES 
A separate department (right) is de- 
Voted to finishing mouthpieces. Three 
machining operations are performed 
on them along the left wall, after 
which they are sanded and polished, 
also by machine. Then they go to the 
at the right to undergo hand 
treatment by skilled workers. The 
woman shown above is removing burrs 
left by one of the machining opera- 
tions. The head of this department is 
& saxophone player. 
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a small hand-operated plastics press in 
the basement of his home. There he 
patiently experimented in his spare 
time, and one day he succeeded in turn- 
ing out a mouthpiece to his liking. Up 
to then, this had been his only objective. 
The idea of going into the business was 
to come later. 

Brilhart used his mouthpiece and 
exhibited it to fellow musicians with no 
little pride. They examined it with ap- 
proving eyes and invariably asked him 
if he would make one for them. He did 
this for Artie Shaw, Jimmy Dorsey, and 
other well-known woodwind players, 
and all of them seemed to like his mouth- 
pieces better than those they had been 
using. News of his new product spread 
by word of mouth, and requests for it 
increased. It was then that he decided 
to begin making the mouthpieces for 
sale. The first ones were placed on the 
market in 1939. 


During the early experimental period, 
Brilhart had relied entirely upon his 
wife and his close friends for help. Prior 
to their marriage in 1933, Mrs. Brilhart 
was a well-known harpist, Verlye Mills, 
so she well understood the need for a 
better mouthpiece. Among associates 
who assisted in the cellar workshop was. 
Clark Galehouse, a fellow saxophonist 
who had played with high-ranking 
popular orchestras. He had studied en- 
gineering at Drake University, Iowa, but 
had embarked upon a musical career by 
preference. When orders for the mouth- 
piece necessitated an increase in pro- 
duction facilities, the workshop was ex- 
panded to three rooms. Brilhart had to 
decide between music and plastics, and 
chose the latter. Supervision and paid 
help were required to put the business 
on a substantial basis, so Brilhart pre- 
vailed upon Galehouse to cast his lot 
with him. Today, at 37, Galehouse is 
vice-president and general manager of 
the company. He has severed all his 
former professional musical connections. 
Brilhart, largely for sentimental reasons, 
still plays on one radio program weekly 
—the ‘Mr. District Attorney” show on 
Wednesday nights. 

All the while they were working on 
the mouthpiece, Brilhart and his as- 
sociates were also trying to make a 
serviceable plastic reed, but it was a 
slow job. Many musicians told them 
they were wasting their time, but in the 
end they succeeded. The trick was to 
produce a paper-thin end section that 
would duplicate the performance of the 
wooden reed. Even after they accom- 
plished this they had to overcome pro- 
fessional bias. To help do this, they put 
striations on the surface to make it feel 
like a wooden reed in the musician’s 
mouth. 

When the 3-room workshop was out- 
grown in 1943, a factory with 12,000 
square feet of floor space was established 
at Great Neck, Long Island. This was 
enlarged once, but soon again became - 
too small, and last November operations 














were moved to a plant at Mineola, Long 
Island, that consists of ten buildings with 
approximately 60,000 square feet of 
floor area. There are now 260 employees. 
Meanwhile, in 1943, the business was in- 
corporated. The name, Arnold Brilhart, 
Ltd., smacks of British terminology, but 
has no special significance. The “Lim- 
ited”? was put in by Brilhart just be- 
cause he liked the sound of it. 
Although the venture was launched 
to make mouthpieces, other products 
were added before long largely through MOLDING & 
force of circumstances. The exigencies The operator of the 12-ounce Lester hydraulic machine shown at the left is holdy 
of war called for plastic parts for many "ttn oot 2 inch comers lor that he has ua romozed fom a 
instruments and devices used by the inder beneath a vertical plunger. The latter, exerting a pressure of 20,000 psi, 
armed services. Some of these were hard forces it into a chamber, where it is plasticized by electric resistance-type heaters 
to make, and the Government was eager Each et eee pees he peeking and sad ~_ me ved - it < ry | 
: a nozzie at iea - b 
- place — with miaeenetnee _ hind the safety sae: vse gr haa eg "The mold shies ate bate closet y 
were willing to tackle the problems gee force of 350 tons. After a predetermined time lapse, the mold automatically op 
volved. Having licked the mouthpiece and the molded part is ejected. Smaller injection-type machines (above) are a 
stumbling block, the Brilhart organiza- — by i a ae Se a more of sir cylinders on one : n 
: : : : cate electrica n -tran 
ties bed ecquired «bit of'a reputation. = aces where the plastic fa heated to the Suid state in & teansker chanaan 
Soon it began receiving requests to inake then forced into a mold where it flows around and embeds the previously placemu: 
this or that for Uncle Sam. inserts. In the view at the top-right an operator is pumping up the hydraulic pre 
With their limited experience and sure of such a press by hand.- The product being made is a comb-like piece 
technical knowledge, Brilhart and Gale- —— oe eae are seventeen brass inserts. Some are shown in the box in tif 
house hadn’t yet fully comprehended the ear ecg 
difficulties of design and fabrication that 3 
lurked in some of these products. In _ the war period they turned out parts for Each of these commitments invé ve 
their innocence they agreed to manu- vital equipment. Some of these went its quota of headaches, but it also bul 
facture certain of the parts, unaware of into complicated machines for making up experience and bolstered confident 
the fact that they had already been aircraft statistical computations. Others With the war over, various industfl 
looked over and turned down by some of were incorporated in electronic devices concerns that needed plastic parts ™ 
the long-established plastics fabricators. that were being manufactured by Bell products brought their problems to# 
It was a case of ignorance being bliss. Telephone Laboratories, Western Elec-  Brilhart firm, and in that manner it 
They went ahead on the theory that all tric Company, and General Electric quired its custom business. Most off 
plastics jobs were hard, but that they Company. Amongthem were connectors articles that come under that head @ 
could be solved by patience and per- with inserted pins and small wires that things that one or more other plast 
sistence. This proved to be a good for- had to be made to tolerances of one ten- manufacturers did not care to undertal® 
mula, for it continued to bring success, thousandth of an inch. They produced They range from tiny nylon parts fort 
just as it had in the case of the mouth- 30,000 delicate sighting tubes with fine textile industry to intricate mold 
piece. cross hairs for the Navy, and did the job with metal inserts for electrical and &® 
Each assignment that they mastered so well that they were asked to furnish tronic instruments. One of the lead 
brought them others, and throughout 60,000 more. items is camera lenses that are made 
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very close optical tolerances and that re- 
quire no grinding or polishing prior to 
use. These differ in size and are both 
round and rectangular in shape, the 
siter ranging up to 2 inches square and 
serving as view finders. 

ic lenses are considerably cheap- 


er than those of glass. To avoid scratch- 
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ing them, their faces are touched only by 
viris with absolutely clean hands. Mold- 
es and finishers handle them only by 
he edges. It takes several months to 
aster the technique of molding perfect 
Jarge lenses. Here, again, the solution 
was found by keeping at it day after day 
until the reasons for failure were de- 
termined and corrective measures were 
worked out. Other quantity products 
are watch crystals and bases and barrels 
for inkwell desk sets. 
"Meanwhile, the list of proprietary 
items has been expanded through careful 
research and selection. The aim of the 
plant is to limit production to articles for 
which there is or will be sufficient de- 


mand to insure a relatively steady flow 


of work. This is in line with the com- 
pany’s guiding policy of making only 


high-quality products, and stems from 


GENERAL FINISHING 
DEPARTMENT 


At first glance, the department at the 
Tight might be a metal-working ma- 
chine shop. Most of the units are small, 
high-speed lathes that have been 
adapted to turn out work on a mass-pro- 
duction basis. One of them is shown 
above at close range. It is equipped 
with Mead air clamps or cylinders that 
’ Operate the tailstock, the collet chuck 
holding the work, a blowgun for 
eating away turnings, and change 
the direction of the lead screw. A 
divided foot treadle enables the at- 
tendant to control the machine and 
leave both hands free to handle the 
work, in this case pen barrels on which 
gtooves are being machined. 
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the conviction that irresponsible manu- 
facturers have given the infant plastics 
industry doubtful standing with the 
public. Too many inferior plastic articles 
have been turned out just because they 
could be sold to inexperienced buyers at 
a profit. Either they were poorly de- 
signed, the wrong materials were chosen 
to permit of mass production, or they 
should not have been made of plastic at 
all. The Brilhart contention is that 
plastics should not serve as a substitute 
for other materials, but should be con- 
fined to uses where they have definite 
advantages. It is also deplorable that 
much of the public’s impression of 
plastics has been gained from carelessly 
fashioned toys, novelties, and gadgets 
which are devoid of the careful designing 
and accurate molding that characterize 
plastics entering into industrial products. 
Among the proprietary articles are 
bridge and table lamps which combine 
strength and beauty with variegated 
color schemes. The first of these was de- 
signed by Galehouse after his wife had 
shopped for a lamp without finding one 
that pleased her. Another creation is a 
Book Reader that can be adjusted to in- 
cline the printed page at the desired 
*angle for reading in bed. A recent addi- 
tion is a repeater pencil that permits the 
user to choose a lead of any one of six 
colors by merely turning a clip. For the 
housewife, there are canisters in different 
attractive colors and with close-fitting 
covers. Another household product is a 
bucket that will store ice cubes without 
melting for 48 hours. There are handles 
for files and similar tools that are virtu- 
ally indestructible. A new item is an 
egg-shaped receptacle that takes an en- 
tire fishing kit except the rod and reel. 
The angler empties it of its contents and 
then has a bobber. 
In order to market these articles 
separately from the mouthpieces, the 
Ross-Frederick Corporation was formed 


last year. It will hold patent rights from 
and distribute noncompeting products 
of other manufacturers. The mouth- 
pieces are sold direct to approximately 
1500 music stores in this country and 
marketed abroad through exporters. 

By way of clarifying the description 
of the Brilhart operations that follows 
we will set down a few elementary facts 
about plastics. To begin with, a plastic 
is a material that consists of or contains 
an organic substance of considerable 
molecular weight and that, although 
solid in the finished state, has been or 
can be formed at some stage in its manu- 
facture into various shapes by flow, 
usually through the application singly or 
together of heat and pressure. 

While plastics have attained big- 
industry stature only in the past decade 
or so, the first commercial material of 
this sort—celluloid—has been used since 
1868, when an Albany, N. Y., printer, 
John W. Hyatt, produced it by mixing 
cellulose nitrate with camphor. His 
experiments were prompted, by a short- 
age of ivory, and celluloid initially served 
as a substitute for that material in mak- 
ing billiard balls. The next significant 
development was the utilization, in 1895, 
of shellac, an insect-produced resin, in 
the manufacture of phonograph records. 
In 1909, while seeking something better 
than shellac, Dr. Leo H. Baekeland 
synthesized the material that has be- 
come known as Bakelite by reacting 
phenol (carbolic acid) with formalde- 
hyde. In the same year, bitumen plas- 
tics were compounded from asbestos, 
asphalts, coal tar, stearin pitches, nat- 
ural and synthetic resins, and oils. 
Casein, made from skim milk and form- 
aldehyde, appeared in Europe in 1890 
and in the United States in 1919. 

Since 1925, twenty-odd additional 
plastic compositions have been devel- 
oped or introduced, and their collective 
wide range of characteristics has made 









































































MACHINE SHOP 


Tool and die making is such an intimate phase of plastics 
manufacture that it is considered basic to its success. It 
is obviously of advantage to have this service under the 
same roof and management as the production department, 
Die making necessitates the use of 
various special machines, among which is the hobbing 
press shown at the right. Its ram exerts a pressure up to 
1500 tons, sufficient to impress cavities in steel die blocks 
and thereby reduce machining operations. Here it is hob- 
bing a die for making plastic tops for nursery-bottle con- 

milk warm. A finished top 
is seen at either side of the cylindrical die block. 


which is the case here. 


tainers that serve to keep the mi 
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it possible to select materials that are 
exactly suited for certain of the manifold 
uses to which they are now put. It is 
significant to note that plastics are all 
resins and that the basic ingredients of 
most of them are derived from common- 
place animal, vegetable, and mineral 
substances such as coal, petroleum, 
natural gas, salt, limestone, water, and 
air. 

There are two broad classes of plas- 
tics: thermosetting and thermoplastic. 
The former set or harden when subjected 
to heat, becoming infusible and insoluble. 
Like a hard-boiled egg, they cannot be 
resoftened by reheating. Thermoplastic 
materials, however, are softened by heat 
and hardened by cooling. Upon being 
reheated, they become fluid again and 
can be reshaped. In this respect they 
are similar to metals. 

United States plastics processors get 
their materials from about 25 domestic 
companies, most of which are large 
chemical manufacturing concerns. For 
molding or extrusion, the compounds 
come in powder, granular, or flake form, 
while fabricators receive them in sheets, 
rods, tubes, films, or special shapes 
which they machine into finished or 
semifinished products. Laminators im- 
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pregnate paper, cloth, and wood, or treat 
glass fibers with liquid resins as a step 
in making composite sheets, rods, etc. 

We are concerned chiefly with the 
molding of plastics. There are two basic 
methods of molding—compression and 
injection—both of which have many 
variations. Compression molding is used 
in forming thermosetting materials gen- 
erally in vertical presses. A horizontal 
mold or die is filled with the plastic 
compound either powdered or in tablets 
(preforms), and a mating die descends 
under pressure. Both dies are heated. 
In what is known as transfer molding, a 
modification of the aforementioned proc- 
ess, the material is first heated to the 
fluid state in a transfer chamber and then 
forced by means of a plunger into a 
closed mold, where it undergoes forming 
and ‘hardening. Where complicated 
parts with metal inserts are to be made, 
this method serves to flow the plastic 
around the inserts without disturbing 
them. Injection molding is used in the 
case of most thermoplastics. The mate- 
rial is fed from a hopper into a cylinder, 
from which a ram pushes it under high 
pressure into a heating chamber. The 
previous batch of material has mean- 
while been melted, and the incoming 





batch forces it out of the heating cham. 
ber into an unheated mold, where it 
hardens. 

The Brilhart plant does injection, 
compression, and transfer molding, with 
the former accounting for “the greatest 
output. There are twelve standard ip 
jection-type presses ranging in produc 
tion capacity from 4 to 12 ounces each. 
A 2-ounce machine, with which the firm 
launched its business and which served 
until recently to form reeds, has been 
retired. The presses are hydraulically 
operated and are fully automatic. Tem 
perature, pressure, and time requite 
vary with the molding material and th 
size and shape of the work, but ong 
these factors have been determined @ d 
the controls properly set, the same ¢ 
is repeated over and over with sf 
second accuracy. Products turned 
thus far have called for temperati 
from 270 to 600°F., most of them 
quiring from 400 to 450°. The o 
time of a cycle has ranged from tw 
seconds to seven minutes. The plas 
used have included just about eve 
kind that can be injection mol 
Materials for custom molding are ¢ 
monly specified by the clients. : 

Small items—some so tiny thal 
takes 50 or more of them to weigh 
ounce—ure molded on five air-opefé 
presses attended by girls. Lucite 
for wrist watches, small camera lensé 
the same plastic, and nylon parts) 
textile machines are typical of the @ 
cles made by these presses, which We 
designed and built by Brilhart enginee! 

A separate department is devoted? 
compression and transfer molding. Mos 
of its products are relatively small, am 
seventeen of the twenty machines avait 
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able are bench-type models of miniature 
gue, compared with those of the in- 
jection type. By far the greater per- 
centage of the work turned out by the 
transfer presses are parts for electrical 
and electronic apparatus that contain 
fragile metal inserts. 

Good dies are a prerequisite of high- 
quality molding. They must be not 
only precise in dimensions but also 

i to a mirrorlike finish, for their 
surfaces alone impart a smooth, glossy 
finish to the articles formed in them. In 
order to control this vitally important 
phase of the manufacturing process, 
Brilhart, Ltd., has its own die-making 
section and toolroom. Dies are of spe- 
cial steel, and it goes without saying 
that skilled craftsmen and much mechan- 
ical equipment are necessary to produce 
them. Many of the dies are of the multi- 
cavity type, permitting up to twelve 
identical parts to be molded at the same 
time. Each die cavity must, of course, 
match all the others down to the mi- 
nutest detail. 

The machine shop is also equipped 
for the quick repair of presses and all 
other machinery, thereby reducing pro- 
duction delays to a minimum. Similarly, 
it facilitates changing machines, some- 
thing that is frequently required because 
of the periodical demand for new prod- 
ucts. Another important function of the 
department is that of making and re- 
conditioning the cutting tools used in 
fabricating and finishing the molded 
articles. 

Some products come from the presses 
needing only minor attention such as the 
removal of flash or buffing to fit them 
for their intended purposes. Others re- 
quire rather extensive machining and 


SOURCE OF AIR SUPPLY 
The air compressors are a good index of the rapid growth of the firm. In the be- 


ginning, one Ingersoll-Rand air-cooled, 5-hp., 


Type 30 unit delivering 26 cim. 


sufficed for all needs. As operations expanded, others were added until there 
are now six identical machines. The four shown here furnish air for the molding 
department and the machine shop. Two others serve the general finishing de- 
partment. All are equipped with automatic controls that are set to start them whén 
the receiver pressure drops to 120 psi., and to stop them when it has built up to 
160 psi. The units pictured take their air supply from outside the building. 


finishing. Mouthpieces, for example, 
must undergo three separate cutting 
operations and half a dozen other treat- 
ments before they are completed. They 
are handled in a special section equipped 
and staffed for the work. 

All other items are finished in a cen- 
tral department where it is possible to 
perform virtually every operation that 
can be done in a modern metalworking 
machine shop, the outstanding differ- 


INSPECTION 


Here, under strong illumination, small products that go through the general fin- 
ishing department are carefully examined for defects before being packed for 
shipment. Women excel in handling the smaller pieces. The girl in the foreground 


is inspecting camera lenses. 
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ence being the machinery, which is 
smaller in the case of plastics manufac- 
ture. The working techniques, however, 
are dissimilar. Plastics must be ma- 
chined to extremely close tolerances, and 
special arbors and holding fixtures are 
needed so as not to strain and distort 
the material. Much of the machining 
is done on small, fast-running lathes that 
are set up and tooled to perform specific 
functions. In some instances, operations 
per machine in an 8-hour shift total as 
many as 6000. In addition to being ma- 
chined, some pieces require special fin- 
ishing operations such as engraving, 
dyeing, painting, or lacquering, and fa- 
cilities are available for doing all of these 
things. . 

To hold pieces for turning, many of 
the lathes are provided with pneumatic 
chucks or collets that simplify loading 
and unloading and speed up production. 
Special attachments for standard ma- 
chine tools have been designed by com- 
pany engineers to fit them for certain 
jobs or to increase their output, and 
complete machines have been devised 
for specific purposes. A number of these, 
such as the one for stamping out in- 
dividual camera lenses from a multi- 
molded cluster, are air operated. All 
cutting machines are equipped with 
blowguns for clearing away chips, and 
there are cases where air is blown on 
cutting tools so that the heat of friction 
will not plasticize the thermoplastic 
materials on which they are working. 
Compressed air is also used in sandblast- 
ing some products during the finishing 
stages. 
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N MANUFACTURING paper, it is 

essential to maintain the stock at a 

definite consistency in order to ob- 
tain the desired results. Consistency can 
be defined as the proportion of paper- 
making fibers to water. Thus a stock of 
1 percent consistency is 1 part fibers and 
99 parts water. Consistency is impor- 
tant at various stages in the mill process, 
and variations from the optimum values 
will cause trouble whenever and wher- 
ever they occur. 

Consistency was formerly controlled 
solely by mill attendants, who turned 
valves to admit more or less water when 
they found this to be necessary. Manual 
control is not satisfactory, however, be- 
cause an operator cannot judge consis- 
tency with enough precision to regulate 


DAY’S RECORD 


The chart at the right is an actual 
record of the performance of a Bram- 
mer for a 24-hour period. The inner 
line indicates the consistency of the 
stock leaving the head box, and its 
uniformity is apparent. The outer line 
shows the air pressure supplied to the 
motor that controls the water-dilution 
valve and is a record of the consistency 
of the stock entering the Brammer. 
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Keeping Paper Stock Consistent 








BRAMMER AND CONTROL 
INSTRUMENTS 


The cutaway view (left) shows the 
Brammer with its piping and instry. 
ment controller. The regulating hoy 
is streamlined to prevent the 
from mapening in its flow and is ordj. 
narily made of stainless steel. It cay 
be built of wood, if desired. 


this factor. Frequent testing also is im. 
practical because tests cannot be pe. 
formed with sufficient speed and ap. 
curacy to permit making adjustments jp 
time to eliminate variations in consi. 
tency. 

It is consequently understandable why 
paper-making technicians have applied 
themselves to devising mechanical ap. 
paratus for closely controlling consis 
tency. A recent development along this 
line is the Brammer, which is completely 
air operated. The machine bears the 
name of its inventor, who conceived and 
developed it while in the employ of the 
Thames Board Mill in England. Iti 
manufactured by Paper & Industrial Ap 
pliances;Inc.,: 122. East’ 42nd _— Street, 
New York, and utilizes instruments 
made by the Foxboro Company of For 
boro; Mass. It is claimed to be capable 
of maintaining consistency within one 
tenth of one percent. 

Consistency bears a definite relation- 
ship to viscosity. Consequénily, if 
viscosity is kept uniform, consistency 
will vary only negligibly. The relation- 
ship cannot be expressed by a straight 
line but rather by a curve that is flat at 
the lower consistencies and steep at the 
higher ones. For this reason a Con 
sistency regulator will be least sensitive 
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Foxboro sight feed-check flow units. 
Nonclogging-tubing resistance elements 
in these units accurately limit the vol- 
ume of air admitted to each pipe. Since 
the depth of the stock varies at the two 
points, as already explained, it is ap- 
parent that the resistance to the emis- 
sion of bubbles will vary accordingly. In 
other words, there will be a differential 
in pressure, which is, in reality, a meas- 
ure of the drop in stock level between 
the two points. : 

In operation, the level of the stock 
rises as its viscosity increases, and the 
air pressure builds up in each pipe until 
it equals the head of the stock in which 
it is immersed. When it is greater than 
the head of the stock at either point, air 
will be emitted and rise through the 
stock as bubbles. The quantity and size 
of the bubbles, however, is such as not 
to disturb the measuzing system. Con- 
versely, as the stock level falls with a de- 
crease in viscosity, excess in air pressure 
over the stock head causes bubbles to 
issue at an increased rate until the sys- 
tem acts to restore equilibrium. 

The two bubble pipes are connected 
to a sensitive mercury-sealed bell such as 
is used in precision gas measuring. They 


at the lower consistencies, and it is 
therefore desirable to regulate at the 
highest possible consistency. 

_ If stock is allowed to flow in a trough 


and the more viscous the material, the 
steeper the slope. By measuring the drop 
between two points, the consistency can 
be determined. By means of a suitable 
instrumental hook-up, the measuring 
impulses can be amplified and made to 
operate a valve to admit more or less 
water, as may be needed, to maintain 
the consistency within the desired 
limits. The sensitivity of this method 
may be adjusted by varying the distance 
between the two measuring points. As 
the distance is increased, smaller var- 
jations in consistency are required to 
produce a high level difference along the 
slope. 

In the Brammer, the measuring medi- 
um is compressed air, which bubbles out 
of the open ends of two pipes that. are 
immersed in the stock at the measuring 
points, as shown in the accompanying 
schematic drawing. After being filtered, 
the air supply for these pipes is passed 
first through a valve that reduces its 
pressure to 17 psi., and then through two 
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REGULATING BOX 
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SCHEMATIC DIAGRAM 


Here is illustrated the operating principle of the Brammer control. The slope the 
stock assumes in flowing varies with its viscosity, which bears a definite relation- 
ship to its consistency. The viscosity is determined by measuring the difference in 
surface level or drop between two points, the measuring media being two bubble 
Pipes. The differential in air pressure required to overcome the head of the stock 
at the two locations acts on a diaphragm in the bell-type chamber, and the move- 
ments of the diaphragm are transmitted by air line to a valve that regulates the 
admission of dilution water to the stock to maintain it at the desired consistency. 
Although shown separately for clarity, the bell chamber is actually an integral 
part of the Foxboro Stabilog control instrument. 
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PLAN VIEW 


Entering at 1, the stock flows under a 
dam, 2, into trough 6. Excess stock 
passes over an adjustable dam, 3, 
into an overflow pipe, 9, which re- 
turns it to the feed circuit. This serves 
to maintain a constant supply in trough 
6. Dilution water is added through a 
perforated pipe, 4, and thorough mix- 
ing is insured by the aid of an adjust- 
able baffle, 10. The stock moves a- 
round the trough, and a dam, 8, at the 
end of its travel keeps a constant head . 
on the outlet gate 7. By adjusting the 
height of dams 3 and 8, constant flow 
conditions of the stock are maintained 
in the trough. Two bubble pipes, 5, 
measure the stock slope by means of 
the differential in air pressure encoun- 
tered at the two locations. The interval 
between these pipes may be changed 
to meet the conditions imposed by - 
stocks of different viscosities. Special 
boxes that provide extra-long flow 
channels are utilized wherever it is 
desired to regulate stocks of very low 
consistencies—that is, stocks having 
a high percentage of water to fiber. 
This permits attaining adequate level 
differences for regulator operation. 








deliver their pressures to opposite sides 
of a diaphragm within the bell. Move- 
ment of the diaphragm, which is directly 
proportional to the differential pressure 
and hence to the stock slope or stock con- 
sistency, is recorded on a chart. Also 
connected to the pressure and measuring 
system is a Foxboro Stabilog control 
mechanism that serves to amplify the 
consistency changes and to transmit 
them immediately to an air-operated 
diaphragm-type water valve that regu- 
lates the admission of dilution water to 
the stock as required to maintain the 
desired consistency. 

The Brammer has been applied to 
regulating the consistency of a wide 
variety of stocks, ranging from those for 
extremely light cigarette paper to heavy 
roofing felts. It is claimed that it oper- 
ates satisfactorily even with such dif- 
ficult stocks as “lumpy” or stringy rags, 
dirty waste paper, or free sulphite. AlJ- 
though it is most commonly used just 
ahead of paper-making machines to in- 
sure uniform weight and thickness of the 
finished products, it is also employed at 
other points in the preliminary process- 
ing of the fiber. In any case, the system 
can be set to deliver any desired con- 
sistency merely by turning a knob. 
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NEW tool—an electric impact 

tool—that is noteworthy for the 

diversity of work it will do, its 
light weight, and ease of handling has 
been introduced by Ingersoll-Rand Com- 
pany. Its range of performance en- 
compasses operations that ordinarily 
require the use of four separate tools 
the aggregate cost of which is three 
times its selling price. 

Using standard attachments, the tool 
will apply and remove nuts; drive and 
remove studs and screws; extract broken 
cap screws and studs; drill, ream, and — ‘ 
tap in metal; drill brick and masonry; n oth eD¥P you 
drive wood augers; and do wire brush- 7 
ing and hole-saw work. It is powered 
by a 110-volt, 3-ampere universal motor 
that operates on direct current or 25-, 
40-, 50-, or 60-cycle alternating current. 
It can-be reversed by merely turning a 
cap at its rear end 60°. 

When it starts to function, the im- 
pact tool runs like any conventional 
electric tool, with the spindle turning 
at 1900-2000 rpm. After a certain re- 
sistance to spindle rotation has been 
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New Multipurpose 
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HAMMER 
CASE 


DRIVING MECHANISM 


When the jaws of the hammer and the anvil are in contact, as shown here, the 

cam, hammer, and anvil or spindle rotate as a unit and the tool runs like 
any conventional electric drill. When the resistance of the work to the anvil 
exceeds the initial pressure exerted by the hammer spring, the anvil becomes 
stationary. The motor, however, continues to run, and through rotation of the 

cam causes the cam balls to roll in their grooves, pulling the hammer back 
over the ball cam and compressing the hammer spring. As the hammer is drawn 
back, its jaws disengage the anvil jaws and slip over the top of them. The power 
stored in the compressed hammer spring then pushes the hammer forward toward 
its original position. By the time the cam balls reach the lower part of their track 
the hammer has attained maximum velocity and delivers a powerful rotary impact 
on the anvil. There are two hammer jaws, 180° apart, on the spindle, and two 
blows are therefore struck with each revolution of the spindle. Under full load 
the tool delivers 1900 impacts a minute. 





Tool 







TOOL AND EQUIPMENT 


Of streamlined contour and having an 
offset handle designed for firm and 
comfortable holding, the tool is con 
structed of the lightest materials that 
meet the strength requirements. Stand- 
ard equipment consists of a collet 
type chuck to handle all round-shank 
attachments from 3/,¢- to %-inch d& 
ameter, including square-end taps and 
reamers, six hexagon sockets — 
in size from 7/6 to 3% inch, a No. 
Morse taper socket, a No. 1 to No.2 
Morse taper sleeve, and an Allen 
wrench. 


built up, a patented mechanism cob 
verts the power of the motor into rotaty 
impacts that exert a more powerlil 
turning effect than is produced by any 
other electric tool of comparable siz. 
The new tool delivers 1900 rotaty 
impacts per minute through the medium 
of an accumulator-hammer-and-anwl 
mechanism. If the spindle stalls for any 
reason, the motor continues to run 
harmed, thus eliminating the possibility 
of burning it out. This is a major advair 
tage of the impact-design principle 
in view of the fact that the most previ 
lent cause of electric-tool failure is burnt 
out motors. Its effect should be cor 
tinuity of service and low upkeep cost. 
Thus far one size, designated as th 
4U, has been produced. It weighs onl 
6% pounds and is but 101% inches long 
As the housing is only 3 inches in & 
ameter, the tool can be readily fittel 
into confined spaces or used close @ 
side walls. Because of the nature of tit 
impact mechanism, the operator fee 
no torque reaction, or twistinz tendent)- 
This feature greatly reduces operail! 
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weighs only 
4 inches long. 
inches in & 








Using a carbide-tipped drill, it takes only a few seconds 
to drill a hole in a wall for a strap holder for an electrical 
conduit (upper-left). The impact tool should be a boon to 
garage workers by speeding up such operations as re- 
moving wheel-holding bolts (lower-left). 


fatigue and also makes it possible to hold 
the machine with one hand and. thereby 
reach into inaccessible spaces when 
necessary. 

The expectations are that many in- 
dustries will find the tool a time-and- 
labor saver in production work, while 
virtually all kinds of plants will be able 
to use it advantageously in maintenance 
work. It will be sold in the United 
States through distributors. 

The capacity of the Size 4U in per- 
forming the principal operations for 
which it is designed has been rated con- 
servatively. It will do the following: 

Apply and remove nuts and cap 
Screws, drive and remove studs, and ex- 
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TYPICAL APPLICATIONS 


Fitted with a 


tract broken.cap screws up to %-inch 
thread size. 

Drill 4-inch holes in metal and en- 
large them to ¥% inch by step drilling. 
Ream holes up to Y%-inch diameter. 

Tap holes from 4 to % inch. 

Drive and remove all types of ma- 
chine screws up to %-inch thread size 
and wood screws up to Size 20. 

Run wire brushes with round shanks 
up to %-inch diameter. 

Operate wood-boring twist drills up 
to %-inch with a collet-type chuck and 
up to 29/32 inch with a Morse taper. 

Drill holes in brick and masonry up to 
% inch with carbide-tipped drills. 

The Electric Impact Tool is an out- 





wire brush, the new tool is shown at the upper-right mak- 
ing a quick job of removing carbon accumulations. When 
a broken stud has to be removed a hole is drilled into it for 
the insertion of a screw extractor with which the stud 
remnant is run out: This is illustrated at the lower-right. 


growth of the air-operatei . impact 
wrench that was introduced by Ingersoll- 
Rand Company in 1933 and that has 
been widely adopted for speeding up 
bolting and similar work. As a matter of 
fact, it was the original intention of the 
inventor, R. H. Pott, to operate the 
tool with a universal electric motor. 
Because a suitable motor was not avail- 
able at the time, and the air motor had 
the required characteristics, the wrench 
was made a pneumatic tool. Subsequent 
research and changes in design have 
now made it possible to apply electric 
drive and thus greatly extend the ad- 
vantages inherent in the impact prin- 
ciple of operation. 
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WATER THROUGH MOUNTAINS 


TORM clouds borne by prevailing 

westerly winds strike the Rocky 
Mountains and deposit most of their 
moisture before passing over the range. 
This is especially true in Colorado, where 
the Continental Divide attains its great- 
est height. As a result, the western 
slope has a comparative abundance of 
water while the eastern slope is normally 
thirsty. Inasmuch as most of the arable 
land lies east of the mountains, the 
problem that has confronted farmers is 
apparent. 

Since colonization of the region began 
in 1859 irrigation has been practiced on 
a mounting scale. At first, sufficient 
water could be obtained by diverting it 
from the snow-fed streams during the 
growing season. As more acreage was 
placed under cultivation, it became 
necessary to construct reservoirs to catch 
and store the spring run-off for later 
distribution. Some years ago the point 
was reached where even this careful 
husbanding of the meager precipitation 
failed to meet the needs. In one 6- 
county area, embracing 615,000 acres of 
tenanted farms, there has long been a 
shortage of water in the late growing 
season. In consequence, full crops have 
not often been harvested, and the re- 
sultant monetary loss has ranged as 
high as $12,000,000 in a single year. 
This area, centering around Greeley, has 
a population of 177,000 persons and is 
one of the nation’s leading sources of 
sugar beets. 

For decades past, eastern-slope agri- 
culturists have cast covetous glances 
across the mountains and tried to figure 
out how they could economically procure 
some of the surplus water that flows off 
the other side. In 1889, Hiram Prince, 
a member of the Colorado Legislature, 
sponsored a bill appropriating $25,000 
to investigate the matter. The money 
was spent on surveys by which it was 
determined that a diversion tunnel at 
least 3 miles long would be needed. The 
estimated cost of such a bore, plus the 
other works that would have been in- 
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volved, was so great that the scheme 
could not then be considered seriously. 
Twenty years later, Fred Fair, a 
Colorado mining engineer with vision, 
conceived the idea of piercing the divide 
with a 9-mile-long tunnel. He proposed 
to construct a balancing reservoir near 
the eastern portal arid then drop the 
water through pressure conduits a 
vertical distance of 1800 feet to generate 
power. After passing through the tur- 
bines, the water was to be sold for irriga- 
tion of the plains to the east. The 
Boston-Colorado Power Company was 
organized and did considerable prelim- 
inary work, although the driving of the 
tunnel was never attempted. The con- 
cern ran out of money, and Fair knocked 
on many doors in the financial district of 
New York without convincing anybody 
that his scheme would pay off. 
Meanwhile, the Bureau of Reclama- 
tion had begun a general investigation of 
the feasibility of diverting western slope 
water, and-these studies were continued 
from time to time. In 1935 that Federal 
agency was allotted $150,000 from 
National Industrial Recovery Act ap- 
propriations to make surveys and pre- 
pare plans and cost estimates. Out of 
these efforts grew the Colorado-Big 
Thompson Project, on which construc- 
tion began in 1938. Thus far $37,500,000 
worth of work has been completed, and 
$42,638,000 more is now under contract. 
The key structure is the 13.1-mile Alva 
B. Adams Tunnel through the divide, 
which was started in 1940 and holed 
through in June, 1944, after several in- 
terruptions caused by the war. 
Permanent structures to lead the 
water from the east portal of the tunnel 
down to the Big Thompson River are 
now being built. Meanwhile, the farmers 
in the Greeley area, who need this water 
badly, have financed the laying of a 
temporary wooden-stave pipe line to 
span that gap. It was placed in service 
on June 23 and will make it possible to 
augment the 1947 water supply by 
90,000 acre-feet. Eventually, the perma- 
nent works will convey an average of 





310,000 acre-feet annually. Seven hydro- 
electric plants will take advantage of the 
2900-foot drop on the eastern slope to 
generate power. 

Water purchases by farmers and sales 
of electricity will repay the construction 
cost of $128,000,000 within a period of 
40 years. During that time, it is esti- 
mated, benefits totaling a billion dollars 
will be derived from the development. 
It is expected that $846,000,000 will be 
added to the incomes of farmers and 
processors of crops and livestock. Power 
revenues have been calculated at $151,- 
000,000 and those from recreational 
features at $12,720,000. 

The Alva B. Adams Tunnel is the 
longest irrigation bore ever driven. To 
break the 310,000 cubic yards of rock 
excavated, 480 miles of blast holes were 
drilled and 1240 tons of dynamite was 
exploded. The 9-foot concrete tunnel 
will carry 550 cubic feet of water a 
second. Diversion began last week and 
marked the first time that water has 
been transported through the Conti- 
nental Divide for irrigation purposes. 

Federal and state officials and in- 
terested citizens inaugurated the diver- 
sion with an all-day celebration. At the 
western portal of the tunnel, Gov. Lee 
Knous of Colorado turned a valve that 
admitted water from Grand Lake into 
the bore at 11 a.m. He and other menm- 
bers of the party then drove 50 miles 
over snow-covered mountains to the 
eastern end, reaching there in time to 
witness the arrival of the first water 
shortly after 2 p.m. The ceremonies 
there included an address by Oscar L. 
Chapman, Under Secretary of the De- 
partment of the Interior, of which the 
Bureau of Reclamation is a part. While 
waiting for the water to come through 
the bore, the group at the east portal 
attended a luncheon at which the guest 
of honor was Mrs. Alva B. Adams, 
widow of the late senator from Colorado 
for whom the tunnel was named if 
recognition of the services he rendered 
in bringing the transmontane diversion 
plans to fruition. 
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A 64-foot tugboat recently 

7000-Mile traveled under its own power 
Trip by from Trenton, Canada, to 
Tugboat Rio de Janeiro, Brazil, cover- 
ing the 8000 miles in 43 

days. Its 240-hp. diesel engine drove it 
at a speed of from 10 to 12 miles an hour. 
The tug was sold as Canadian war sur- 
plus to the Brazilian Ministry of War. 


We Re 


The Germans have found 
Concrete ways of employing concrete 
Freight that are unknown in this 
Cars country, according to an in- 
vestigation conducted for the 
Office of Technical Services, Department 
of Commerce. In Heidelberg a company 
casts freight cars from prestressed rein- 
forced concrete, complete except for 
wheels, springs, and drawbars. It is said 
to have orders for 1000 units. In Munich, 
the street railways have been using con- 
crete brake shoes for several years to 
save cast iron, which was being worn 
away at the rate of 4 tons daily. The 
concrete shoes are reported to last ap- 
proximately three months. 


ieee, 


Although automobile traffic 

Street is three times heavier in 
Lighting daylight hours than after 
Shortage dark, two-thirds of all ac- 
cidental fatalities occur at 

night. One of the corrective measures 
that has long been urged is better street 
and highway lighting. It is estimated 
that 50,000 miles of urban streets have 
inadequate illumination, or none at all. 
Authorities state that expenditures for 
all municipal services have increased 








“She wants we should keep our eyes 
open for Indian arrowheads or fossils 
for her Junior’s collection.” 
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This and That 


from 200 to 300 percent since 1911, but 
that there has been no increase in street- 
lighting appropriations, which now 
amount to but two cents of every dollar 
spent and average only $1 per capita in 
the nation. The aim is to raise it to $2 
per person. New Jersey is seeking to 
solve the problem through state aid. It 
pays the cost of placing a 2500-lumen 
lamp each 200 feet of state-designated 
highway within the corporate limits of 
municipalities that request such aid. It 
also finances considerable highway and 
intersection lighting outside of urban 
limits. In addition to reducing accidents 
and facilitating traffic, good lighting 
lessens crime, aids police and firemen, 
improves business, increases property 
values, and enhances civic prestige. 


x * * 


Cerium, the commonest me- 
tallic element among the 
group of so-called rare earths, 
has been extensively em- 
ployed in Germany for mak- 
ing cigarette-lighter flints. Cerium looks 
like iron but is as soft as lead. When 
alloyed with iron to form Mischmetall it 
gives off sparks when filed or scratched. 
To form the molten metal into flints, it 
is either cast directly in tubes, forced in- 
to split molds with compressed air, or 
drawn into them by vacuum. 


Cerium 
Lighter 
Flints 


x *&* * 


Rhyolite, Nev., once a thriv- 
Ghost ing gold-mining camp, is 
Camp for up for sale. N. C. Westmore- 
Sale land, who has owned the 
decadent town for several 
years, wants to dispose of it because he 
is in poor health. . At its height, in 1906, 
Rhyolite had two banks, a newspaper, 
“and a $50,000 school house. Most cele- 
brated among its ruins is a building hav- 
ing walls of beer bottles laid in mortar 
with the bottoms forming the outer 
surface. The tracks of the Tonopah & 
Tidewater Railroad that once served 
the camp were torn up long ago, but 
the ornate stucco depot remains. It 
houses a night club that is patronized 
chiefly by visitors to nearby Death 
Valley. The 1930 census gave Rhyolite 
a population of twelve; the 1940 count 
listed twenty residents. 


Te Se 


A new chemical, Dres- 

New Chemical inol, is reported to in- 
Seal Aids In crease the output and 
Oil Recovery to reduce the cost of 
recovering netroleum 

by the water-flooding method. Water 
pumped down an intake well to force oil 























‘How many times must I warn ya 
about lookin’ over my shoulder.”’ 





through the sands to an output well 
naturally follows the paths of least re- 
sistance. Much of it goes into and 
through the looser strata, or “thief” 
sands, that have already been drained of 
oil. Consequently, it has been necessary 
greatly to increase the amount of water 
to insure penetration of the tightly 
packed sands containing the oil residues. 
Dresinol, which is produced by Her- 
cules Powder Company, is poured down 
a well in advance of the water and plugs 
the more permeable layers, thus ena- 
bling the water to do its work more ef- 
fectively. In one of several tests con- 
ducted in the Bradford, Pa., oil field, the 
use of Dresinol reduced the water con- 
sumption from 570 to 95 barrels a day. 
Water flooding in this one field has yield- 
ed 235,000,000 barrels of oil, and it is 
estimated that 700,000,000 more remain 
in the ground. In some instances, how- 
ever, recovery has been uneconomical 
because. of the large quantity of water 
required per barrel of oil produced, for 
all of it has to be pumped into the 
ground under high pressure. 


x * * 


The Cochrane Company, 
Btu’s Philadelphia, Pa., reports on 
All Work a rubber-goods manufactur- 
Here ing plant that makes the 
fullest possible application 
of heat generated in connection with the 
continuous operation of 32 vulcanizing 
presses. Steam used in the presses at 
120 to 125 psi. was formerly flashed in 
an open well and partially wasted. Now 
a condensate return system evacuates 
the presses at 85 psi. and returns the 
steam directly to the boiler at a temper- 
ture of 325°F. Exhaust steam at 5 psi. 
from an engine driving an air compressor 
serves to heat boiler make-up water. 
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Mass Production of 


Conerete Blocks 


ORE than 20,000 concrete blocks 

in three 8-hour shifts is said to be 
the output of a new machine designed 
and built by Henry & Hutchinson, Inc. 
‘The blocks are 8x16x8 inches in size and 
are produced automatically in a 4-stage 
cycle on a turntable mounting five molds 
fed by a hopper, which is a separate part 
of the equipment. The table is built of 
steel throughout and has a minimum of 
working parts, all operations being per- 
formed by pneumatic-hydraulic and air 
cylinders. 

Rotation of the table is intermittent 
and is effected by a pneumatic-hydraulic 
cylinder that is actuated through the 
medium of two vertical tanks containing 
oil. Compressed air piped into the tops 
of these accumulators exerts pressure on 
the oil, thus causing the cylinder piston 
to pull the table to one of a series of in- 
dexed stations, where it is held by a pin 
shot in place by a pneumatic cylinder 
and where it remains for a predetermined 
period. The length of the stop depends 
upon the kind of block that is being 
made and is controlled by an electronic 
timer. Release of the air from the tanks 
retracts the pneumatic-hydraulic piston 
for the next stroke. 

Starting at Station 1, each mold is 
spotted precisely beneath the hopper, 
which is opened and closed by an air 
cylinder and fills the mold with a meas- 
ured amount of concrete. At this point 
another air cylinder raises an eccentric- 








PLASTIC PACKAGING 
Spraying a metal stool with ‘“Seal-Pul,’’ 
a plastic material that will protect it 
from corrosion, rust, and scratches dur- 


ing shipment and storage. The coat- 


ing can be removed by peeling, which 


is as easy as pulling the 
banana. 


from a 
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MAKES CONCRETE BLOCKS AUTOMATICALLY 
The machine without the hopper mechanism, showing five molds in position on 
the rotating table. The molds are mounted on rubber. The housing on the right 
contains the electronic timer, switches, controls, air gauge, and filter, and in 
front of it are the two oil tanks that are a part of the pneumatic-hydraulic system 







by which the table is indexed from station to station. There is a similar set-up on 
the other side of the machine for transferring the finished blocks to a conveyor. 
Above the right-hand mold is the 2-cylinder pneumatic press by which blocks 
of standard size and density are formed. In the foreground is the motor that 


drives the vibrator. 


weight vibrator to compact the material 
in the mold. The second move positions 
the latter under the block-forming 
press, which consists of two pneumatic 
cylinders capable of exerting a pressure 
varying from a few pounds to about 6 
tons. Ejection of the finished product 
follows at Station 3. This operation, 
like the indexing of the table, is done by 
a pneumatic-hydraulic cylinder to as- 
sure smooth, steady movement. Upon 
removal, the product may be transferred 
manually or mechanically to a conveyor 
for transportation to a curing room or 
storage racks. The final stages involve 
replacing the pallet on the table and in- 
spection of the mold for possible ob- 
structions. 


Air for the operation of the various 
cylinders is supplied at a pressure of ap- 
proximately 150 psi. and is passed 
through a filter at the intake to remove 
moisture and foreign matter. The con- 
sistency of the concrete of which the 
blocks are made differs from that gen- 
erally used in that the aggregates are 
coarse instead of granular. This & 
claimed to be a determining factor im 
the speed of output and, in combination 
with the pressure exerted to form the 
blocks, provides a light, compact, and 
strong product with uniformly straight 
sides and sharp corners. The company 
is now engaged in designing a machine 
with a capacity of nearly 29,000 blocks 
in 24 hours. 


Lumber Spray-Painted Before Storage 


ILN-DRIED lumber arriving at 
the Montreal, Que., Angus Shops 
of the Canadian Pacific Railway for the 
construction and repair of freight and 
passenger cars receives a priming coat 
before storage principally to prevent it 
from absorbing moisture and also to 
serve as a base for the finishing opera- 
tions. The equipment used for the pur- 
pose was designed there, and is buiit 
for volume production. It consists of 
a metal cabinet and of a battery of spray 
nozzles that are positioned to paint both 
sides and edges of a board in a single 
passage through the machine. 
One man feeds the lumber, and an- 
other loads the coated material directly 


on to a truck for removal. At the re 
ceiving end there is a roller that is re 
tated by an air motor and carries each 
board into the cabinet, where three 
more rollers, with the aid of the suc 
ceeding board, move it through and out 
at the discharge end. The paint, which 
is in the bottom of the unit, is delivered 
to each nozzle by suction induced by 
passing compressed air over the end of 
the pipe extending from the nozzle # 
the tank. A hinged cover gives access 
to the cabinet for replenishing the paint, 
making repairs, and adjusting the no& 
zles, any one or number of which may be 
made inoperative by cutting off the aif 
supply. 
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VACUUM CHAMBER 


Before the bell is lowered, operator 
blows dust from the first surface of a 
television mirror. Chamber is then 
evacuated and thorough cleaning and 
drying effected by bombarding the 
ound, polished glass with electrons. 
till in the holder and under a high 
vacuum, the exposed surface is coated 
with aluminum by vaporizing the 
metal contained in a small crucible 
that is heated electrically. 


LECTRONIC bombardment is a 

new method of cleaning optical glass 
that is to be coated with aluminum and 
has solved a troublesome problem in the 
manufacture of television and other 
precision mirrors. Ordinary looking 
glass is coated on the back, but high- 
precision mirrors are coated on the front 
or first side in order to eliminate the 
otherwise almost imperceptible dual 
reflection of the image. The metal film 
is applied by the evaporative process in 
a vacuum bell or chamber. 

Before the ground and polished glass 
can be coated, however, it must be free 
from dust and the unnoticeable residue 
of moisture that is always present on 
any surface. Drying can be effected only 
by heat, but aluminum will not adhere 
to a heated surface. Here was a puzzler, 
the answer to which was found in elec- 
tronic bombardment by members of the 
Process Development Division of the 
Bausch & Lomb Optical Company. This 
work is done in the same vacuum cham- 
ber in which aluminum coating takes 
place. 

The glass is placed in a metal holder 
mounted above a tungsten filament like 
that in an ordinary incandescent-light 
bulb. After preliminary dusting, the bell 
is lowered and the filament is electrically 
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Cleaning Glass by Bombardment with Electrons 


heated to a temperature at which elec- 
trons are “‘boiled out.”’ Electrons, being 
negative particles, are attracted by the 
holder, which is at high-plus voltage 
with respect to the filament. They 
bombard the glass at a speed of several 
thousand miles a second and leave the 
exposed surface entirely free of extra- 
neous matter and moisture. Unlike other 


N MANY eastern sections of the 

country, rocks taken from the land 
were formerly used to build fences. Some 
of the “‘slave”’ fences of the South were 
arranged with precision and followed a 
pattern that makes them very attractive. 
Having no slaves, the northern pioneers 
did their own work. Wire was not avail- 
able to them and, anyhow, they had to 
do something with the boulders they 
removed to make their fields arable. 
The labor and time that were expended 
in these efforts would, by present stand- 
ards, be considered prohibitive. 

Our picture shows part of a fence on 
the farm of Ernest C. Garris, near Ox- 
ford, N. J. His grandfather, Jonas Sny- 
der, bought the land when he arrived 
here from Germany about 80 years ago. 
Cleared ground was very high in price 
in that post Civil War inflation period, 
so he bought a 12-acre, uncleared tract 
for $480 and went to work. 

All told, he spent 40 years on the 
clearing job, and the rocks he removed 
made 2'% miles of fences that were orig- 
inally 6 feet thick and 6 feet high. Even 










Stone Fenee Costs Forty Years of Labor 





methods, electronic bombardment heats 
only the surface, which cools well-nigh 
instantaneously to- a temperature the 
same as that of the remainder of the 
optical glass. The aluminum film ap- 
plied after this treatment will adhere. 
The evaporative method of coating has 
been described in our August, 1945, 
issue. 


then, he didn’t consider his task finished. 
In his declining years, when he was too 
infirm to do hard labor, he frequently re- 
marked that he would give $20 if hecould 
get out “‘that big boulder in the upper 
field.’”” The stone he referred to is still 
there and probably weighs 30 tons. 

A pick and crowbar were the princi- 
pal tools with which Mr. Snyder worked. 
He must have used draft animals to do 


some of his haulage, for there are rocks © 


in the base of the fencing that are as 
large as a kitchen range and weigh up 
to 3 tons. When he came to a boulder 
that: was too big.to handle intact, he 
drilled a hole in it with hammer and 
chisel and blasted it into pieces with 
black powder. 

Innumerable other farmers of those 
early days must have followed the same 
tedious procedure, for stone fences 
abound in many of the states where the 
ground was originally rocky. Later 
settlers robbed them in many instances, 
having found them convenient sources 
of desirable wall material for homes and 
barns. 


PHOTO, WASHINGTON (N. J.) STAR 


_ A FENCE THAT WILL ENDURE 
Section of 24% miles of stone fences that a New Jersey pioneer farmer spent 40 


years in building, using rocks 


obtained in clearing the land. The fences not only — 


inclose the 12-acre tract but also divide it into fields and segregate the barnyard. 


181 



























In its new line of Series D induction 
motors, the Burke. Electric Company 
has followed its traditional policy of 
generous-proportion design, according to 
a recent announcement. Frame sizes 
range from 203 to 505. For those up to 
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365, the rotor winding is of 1-piece cast 
aluminum embedded in entirely closed, 
skewered slots, with rotor punchings 
of high-grade electrical sheet steel se- 
curely anchored to the shaft. Circula- 
tion of cooling air is effected by integral- 
ly cast fans. For frame sizes 404 to 505, 
the construction differs only in that the 
rotor winding is of the copper-bar type 
embedded in partially closed slots and 
that ample fan action is induced by ex- 
tensions of the copper strips. Bar ends 
are brazed to rings to prevent displace- 
ment. Each rotor is balanced dynamical- 
ly after assembly to insure smooth, quiet 
operation. All ventilating openings are 


Industrial Notes 


below the center line and air is taken in 
at both ends, where baffles direct it 
around the windings and out through 
large side openings between the feet. 
Motors are designed either for sleeve 
bearings or for double-sealed ball bear- 
ings that require no lubrication during 
machines’ service life. The new line of 
drip-proof, 3-phase, 60-cycle squirrel- 
cage motors is available in three types: 
NAD- normal starting torque, low start- 
ing current; NED- high starting torque, 
low starting current; and NCD- high 
starting torque, high slip. 





Radiators and motors of trucks and 
tractors and industrial engines can be 
kept permanently free of scale, it is 
claimed, by Butler AT-1, a self-energiz- 
ing, electronolytic device. It is a product 
of Butler Engineering Company and 
fully automatic, requiring no chemicals, 
wiring, or switches. It is easy to install 
and is said to operate efficiently for a 
year or a minimum of 25,000 miles. 





Trouble experienced in sinking grout 
holes in concrete that needed strength- 
ening has given the contractor a new in- 
strument by which he can spot embed- 
ded reinforcing bars and prevent them 
as well as the drills from being damaged. 
That’s what happened in drilling holes 
in the 2-foot thick lining of the outlet 
tunnel of Anderson Ranch Dam near 
Boise, Idaho. The detector was devel- 
oped by C.R. Daum and L.T. Cleaner at 
the Denver Laboratories of the U. S. 
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Bureau of Reclamation, and consists of 
an electromagnet, an electronic ampli. 
fier, and earphones. It enables an ope. 
ator to locate bars within one inch by ap 
increase in sound intensity. 















C. A. Norgren Company has designed 
and in production a new type filter for 
the removal of oil emulsion, moist 
and solids from compressed-air lings, 
Moisture _is 4 
separated from 
the air by cen- 
trifugal force, a 
double, right- 
angle inlet. im- 
parting violent 
swirling mo- 
tion to the air 
as it enters the 
filter bowl. The 
latter is made 
of a transpar- 
ent plastic and 
is divided into 
an active and 
a quiet zone 
by a thin baffle 
also of trans- 
parent plastic and with holes on its pe 
riphery. In the active or separator zone 
the moisture is thrown forcibly against 
the wall, where it collects and runs down 
into the quiet zone. There it is allowed 
to accumulate instead of being driven 

























along with the air. Centered in the bowl § fact: 
and directly above the baffle plate isa © little 
200-mesh screen of reinforced Monel wire § havi: 








These pictures show comparative sizes of old and new 
pumping units in the McNeil Street Station of the Shreve- 
port, La,, water-supply system. An idea of the dimensions 
of the venerable reciprocating unit at the left may be gained 
from the fact that the flywheel of its steam-engine driver is 
18 feet in diameter and weighs 10 tons. The size of the 
recently installed Ingersoll-Rand motor-driven centrifugal 

ump may be gauged by the men standing behind it. 
Despite its relatively small dimensions the new machine 
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PROGRESS IN PUMP DESIGN 


of the commissioner. 





will handle 6,000,000 gallons a day, a3 against the big fs 
pump’s 8,000,000 gallons. 
were somewhat in proportion to their sizes: $85,000 for 
the old one and $8,000 for the new one, or $77,000 less. ‘ 
In the view above, the public-utility commissioner of 

Shreveport, Joe C. Pratt, is being shown the new centrif- \ 
ugal pump by Plant Engineer Earl O. Mottet of the water 
department. Mottet has christened the unit “Joe” in honor 


The costs of the two units 
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which removes any entrained solids from 

_ |B the air as it leaves the filter. The muck 
i consists in the quiet zone is drained off through a 
haRaC  & bottom cock, the transparent bowl ena- 


les an oper. bling the operator to see when this is re- 
e inch byan § juired. The filter is made in three sizes 
—h; %, and ¥% inch—with all parts in- 
# terchangeable except the body. 
nas designed 















pe filter for 
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To lessen fatality of snakebite in field 
operations, there is now available a kit 
containing everything a victim needs to 
treat himself, if necessary. Although of 
yest-pocket size, it includes an easily ap- 
plied tourniquet, a suction pump that 
can be operated by one hand, a tapered 
adapter by which venom can be with- 
drawn from a finger or toe, an incision 
knife to open the wound, a hermetically 
sealed iodine brush for sterilizing the 
wound, adhesive compress dressings, 
and sealed ammonia inhalants for treat- 
ment of shock. 





Crane Company has announced a 
new line of corrosion-resistant plug gate 
valves which are unique in that they 
combine the advantages of the two most 
important basic types of valves. They 
not only provide straight through flow 
in the wide-open position, as do con- 


28 On its pe § ventional gate valves, but also are suit- 
parator zoné § able for throttling service, for which the 
ibly against § familiar globe valve is designed. Ex- 
d runs down § tensive tests conducted in the Crane 


it is allowed 
eing driven 
1 in the bowl 
le plate isa 
1 Monel wire 


—S 


Research Laboratories and in the field 
have established, according to the manu- 
facturer, that the plug gate valve offers 
little resistance to flow when wide open, 
having a maximum discharge equal to 
that of a wedge gate valve and about 
twice that of a globe valve; permits close 
throttling at both high and low veloci- 
ties; when in throttled position has a 
resistance to the cutting action of the 
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fluid equal to that of the plug-type 
globe valve; and has no tendency to- 
wards galling or towards sticking in the 
closed position even though it be shut 
while hot and opened when cold. Of 
outside-screw-and-yoke design, the new 
Crane valves have bolted bonnet joints 
and are available in either 18-8 Mo or 
Monel metal with screwed or flanged 
ends in sizes from |! inch to 2 inches. 
For particular corrosive conditions they 
can be made of other alloys to customer’s 
specifications. 





Built to handle heavy loads, the port- 
able elevating table illustrated is said 
to lighten labor in machine shops, tool 
rooms, die departments and elsewhere 
where weighty equipment has to be 
moved back and forth between storage 








and working places. It is of sturdy all- 
steel construction and designed to lift 
and carry one ton with safety. Table 
top measures 20x32 inches. Each revolu- 
tion of the hand wheel raises it 3g inch 
for a distance of 17 inches, or to a point 
43 inches above floor level, and it re- 
mains fixed in any position. Two of its 
casters are stationary, the other two are 
of the ball-bearing swivel type. With 
it, says the manufacturer, one man can 
easily transfer dies from storage shelves 
to presses and put them in place, rear- 
range parts in stock room, and do other 
heavy handling jobs. Table also can be 
used to support and level overhanging 
pieces of work on drill presses, etc. 





Sensitive control of feed water for 
boilers is made possible, we are informed, 
by the use of a compact device developed 
by the J. A. Campbell Company. Known 
as the Micro-Netic, it consists essentially 
of a ball float of Monel metal capable of 
resisting a pressure of 400 psi., of Alnico 
permanent magnets that can lift 100 
times their own weight, and of a micro- 
switch. The float carries a steel ring 
which attracts the magnets when it en- 





ters their fields. When the water in a 
boiler drops to a predetermined level, 
magnetic action opens the water line; 
when the water has risen to a certain 
point, the feed line closes automatically. 
The unit weighs only 74% pounds and 
occupies little space on a boiler—-the 
controller in its housing measuring 
3.5x7.5 inches and the associate switch- 
box, 2x4x6.5 inches. 

Molybdenum seamless tubing up to 9 
inches long and ranging in outside di- 
ameter from 0.04 to 0.5 inch, is being 
made in commercial quantities by the 
Callite Tungsten Corporation. Al- 
though slightly affected by nitrogen, the 
tubing is said to be resistant to hydro- 
fluoric acid, potassium, and sodium hy- 
droxide. Product can be machined, 
worked, and welded to iron, nickel, and 
similar metals. 





CorQOdex is a liquid rust remover that 
has recently been put on the market by 
Allied Products Company. Applied by 
cotton swab or brush without rubbing it 
is said to dissolve coatings as thick as 4 
inch and to penetrate pits, crevices, and 
corners. Long immersion leaves surfaces 


with blue-black oxidized finish that off- 


sets further rusting. Other claims made 
for the fluid are that it is noninflammable 
and noninjurious to the skin. 





At the Naval Air Material Center in 
Philadelphia, Pa., it is the practice to 
clean bolt holes in structural parts be- 
fore checking them for size by plug 
gauges. This operation was formerly 
done by emery cloth wrapped around 
wooden dowels. These were inserted in 
the holes and turned by an electric-drill 
motor. It was an unsatisfactory and 
time-wasting procedure because the 
abrasive had to be replaced frequently 
and sometimes caused damage. Now 
the bore holes are conditioned by a 
round, brass-wire gun-cleaning brush 
rotated by a portable pneumatic tapping 
machine. The new method was con- 
ceived by a worker under the Navy Em- 
ployees Suggestion Program and pre- 
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VIG’ VIGTAULIC SAYS... 


‘‘Give Your Next Piping System 


Double- Economy... All Along the Line!’’ 

































Sizes — 4” through 60” 


Copyright 1947, by Victaulic Co. of America 


“You’ve a good eye on the future...end a good grip on 
operational purse strings—when you equip pipe with 
VICTAULIC FULL-FLOW FITTINGS and COUPLINGS! 


“For instance ... Victaulic FITTINGS are designed with 
long and easy sweeps that reduce frictional losses — in- 
creasing pipeline delivery while lowering pumping costs! 


“And then, too... Victaulic COUPLINGS have a two 
bolt simplicity thet saves both time and money in quick 
and easy assembly, repair or salvage. They make a 
flexible system, with a union at every joint. They auto- 
matically allow for contraction and expansion—are leak- 
tight under either pressure or vacuum —and make a 
slip-proof locked joint that can’t pull out or blow off 
under pressure, vibration or sag!” 


THAT'S WHY ... to build long-lasting efficiency and 
double-economy all along your next piping system — 
make it completely Victaulic! 


Write for new Victaulic Catalog and Engineering Manual 


VICTAULIC COMPANY OF AMERICA 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
Victaulic, Inc., 727 W. 7th St., Los Angeles 14, Calif. 

Victaulic Company of Canada, Ltd., 200 Bay St., Toronto 1 
For export outside U. S. and Canada: PIPECO Couplings and Fittings: 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N. Y. 





SELF-ALIGNING PIPE COUPLINGS 


Have you considered Victaulic 
for your piping requirements? | | 


(184) 








EFFICIENT FULL-FLOW FITTINGS 





pares the holes for gauging in less than 
half the time previously required and at 
an estimated saving of $600 a year 





Hardened steel hammers that: str, 
in midair, a built-in trap that extrac, 
foreign matter, and gravity or pneumatiy 
ejection are features of a new heavy. 
hammer mill designed by Buffalo Hay. 
mer Mill Corporation for crush 
grinding, pulverizing, shredding, @& 
fiberizing, or otherwise reducing maj. 
ials of varying sizes and ranging froy 
rock, steel, and iron to wood, food, plas. 
tics, etc. Delivering shattering blow 
to materials while in suspension hy 
advantages over the usual method ofp. 
duction through attrition. By eliming,. 
ing friction that generates heat, ley 
power is required to operate the unit 
says the builder, and there is also ley 


wear to cause breakdown. Mill has sever. 


al removable breaker bars revolving from 
1000 to 7500 times a minute and provid. 
ed with reversible 4-edge hammers of 
varying thickness. It is available in Vy 
to 200-hp. standard and special modés 





CHECKS PISTONS QUICKLY 
This ‘‘Airlectric’’ automatic gauging 
machine checks the average outside 
diameter of shock-absorber pistons and 
segregates them into eight size classi- 
fications at the rate of 3600 per hour. 
It was developed by the Sheftield Cor 
poration of Dayton, Ohio. After being 
ground, pistons are delivered to the 
machine operator on a conveyor. 
puts them in a chute, at the bottom of 
which is an electric gauging head that 
rejects excessively oversize units. Thesé 
go back for regrinding. The others are 
inserted one by one in a tungsten 
carbide air ring, which is connected to 
a series of “‘Airlectric’’ gauging heads 
Ahat determine the size of each part and 
light a colored globe that indicates the 
size. There are five lamps of different 
colors to designate different acceptable 
sizes within the minimum and maxi 
mum tolerance limits. Oversize and 
undersize pistons will not light any 
globe. Upon being ejected from the ait 
ring, the pistons are classified as uh 
dersize, oversize, and acceptable, 
the latter are further separated acco 
ing to size into five groups. 
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Industrial Literature 


A catalogue that lists and briefly de- 
scribes some 200 standards covering safety 
and industrial health is obtainable from 
American Standards Association, 70 East 
45th Street, New York 17, N. Y. 


Materials for maintenance of industrial 
and public buildings, hotels, etc., are dis- 
cussed in detail in a new 32-page catalogue 
issued by Continental Asbestos & Refining 
Corporation, 1 Madison Avenue, New York 


10, N. Y. 


Continental Air Filters, Inc., Louisville, 
Ky., has issued Bulletin No. 101 which 
describes and illustrates its Whirlwind oil- 
bath air cleaner. This unit is applied to 
cleaning intake air for air compressors and 
oil and gas engines. 





Any speed of drive from 0 to 800 rpm., 
can be obtained from a_ constant-speed 
power source with a new speed selector 
developed jointly by Speed Selector, Inc., 
and B. F. Goodrich Company. It makes 
use of planetary motion, with four variable- 
pitch sheaves and two V-belts. The three 
models available are for respective outputs 
of 4, 1, and 2 hp. A descriptive bulletin is 
obtainable from B. F. Goodrich Company, 
Akron, Ohio. 








The Logan line of air-control valves, 
which are now made in 79 models, is de- 
scribed in a new 48-page bulletin issued by 
Logansport Machine Company, Logans- 
port, Ind. These valves may be applied to 
various types of manufacturing and proc- 
essing machinery to expedite the execu- 
tion of many operations. 


Electronic control of temperature, volt- 
age, current, speed, signaling, and other 
variables in process work is discussed in a 
20-page, 3-color publication, Wheelco Elec- 
tronic Controls, that may be obtained from 
Wheelco Instruments Company, 847 West 
Harrison Street, Chicago 7, Ill. It is claimed 
that the application of the electronic prin- 
ciple produces faster and more accurate 
results than any other type of control 
system. 


Bulletin No. CS-23 of Mine Safety Ap- 
pliances Company describes new air-line 
fespirators designed to protect workers in 
any atmosphere that is not immediately 
harmful to life. Air is fed to either of two 
types of facepieces through a hose take-off 
from the mine or plant compressed-air 
distribution system. Pressure of the air is 
reduced to within the range of 8-15 psi. 
before reaching the hose line, and the vol- 
ume entering the mask is controlled by a 
valve that admits at least 2 cfm. regardless 
of its setting. The bulletin may be had 
from the manufacturer at Braddock, Thom- 
as, and Meade Streets, Pittsburgh 8, Pa. 


The war put aluminum in the category 
of abundant metals and greatly expanded 
its field of service. In many of aluminum’s 
applications, the thin oxide film that forms 
on its surface is adequate for satisfactory 
performance. Where the oxide may be 
attacked by corrosive substances, however, 
it has to be given a protective coating. 
Many finishing materials and methods of 
applying them have been developed in 
recent years. To disseminate information 
concerning them, Reynolds Metals Com- 
Pany, 2500 South Third Street, Louisville 
|, Ky., has published Finishes for Aluminum 
in two sections. Section 1 discusses the 
various kinds, their characteristics, and 
their application. Section 2 gives detailed 
imormation on shop practices. The price 
of the two volumes is $2.00. 
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YOU'RE SAFE 
With NAYLOR 


Mining Service 
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1245 East 92nd Street 
New York Office:: 350 Madison Avenue « New York 17, N. Y. 





The safety factors built into Naylor 
light-weight pipe have made it 
outstanding in the mining field. The 
exclusive Lockseam Spiralweld provides 
the reason. Acting as a continuous 
expansion joint, this structure absorbs 
shock loads, vibration, expansion and 
contraction . . . insuring closer conformity 
to topographical conditions without any ; 
sacrifice of strength. For high pressure 
hydraulic lines, high and low pressure 

air lines, de-watering and drainage lines, 
ventilating lines, water supply lines and 
sludge lines, it will pay you to specify 
Naylor light-weight pipe. 


Write for Naylor Catalog No. 44 


NAYLOR PIPE COMPANY 


Chicago 19, Illinois 
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Headquarters for the 


MOST COMPLETE LINE 


of DROP FORGED STEEL 
VALVES, FITTINGS & FLANGES 
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Air View of Henry Vogt Machine Co. Plant, Louisville, Ky. 
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Voer provides one convenient, econom 
source of supply with the most comprehensi 
line of drop forged steel piping materials < F 
where available to industry. Here will be fo 1 
everything needed for the safe and efficiet 
control of oil, steam, water, air, gas, and ‘ 
monia at high or low pressures and tempera : 
More drop forged steel Valves, Fittir 
and Flanges are made by Vogt, and deserve d 
so, because Vogt makes them better! 
HENRY VOGT MACHINE CO. | 


INCORPORATED 


Louisville 10, Ky. 

j Branch Offices: NEW YORK eo PHILADELPHIA 

CLEVELAND e CHICAGO e DALLAS 4 

y O DROP FORGED STEEL VALVES, 
FITTINGS ano FLANGES 


COMPRESSED AIR MAGAZI 
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